Forward
{Current

JLJLJ---------V,

Forward Bios

Forward bias characteristics.
Figure 20.

What is happening is that, in reducing the barrier height,
the recombination current greatly increases because more
holes from the P region and electrons from the N region can
cross the junction and recombine.  The thermally generated
current does not significantly change, for it is solely
determined by the temperature and not the voltage.  Hence,
in the forward bias case, recombination current is much
greater than thermally generated (minority) current.

We might be tempted to think that putting a volt or two
across the junction would annihilate the barrier and permit
an enormous current flow.  This does not occur because, as
the current increases, more and more of the applied voltage
is used up as a voltage drop across the bulk of the P and N
regions.  The barrier can be reduced but nob destroyed.  Any
attempt to reduce the barrier excessively will result in
destruction of the semiconductor materials due to the heat
dissipated in it.

Once the internal barrier potential is greatly reduced by
the applied forward bias voltage, the current becomes
limited, only by the source resistance of the applied
source, the junction lead resistance, and the bulk resis-
tance, and the bulk resistance of the semiconductor
materials.  The semiconductor material resistance depends on
amount of doping, cross-sectional area and length.  Such low
bulk resistance (about 1 to 200 ohms) can cause excessive
current flow; therefore, a current limiting resistor should
be placed in series with the semiconductor under forward
bias conditions.
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